This paper focuses on the dynamics of welfare by studying the persistence and transition of poverty risk, social transfers, employment and unemployment in the four European Country Clubs as defined by Esping-Andersen, G. (1990) and Bertola et al. (2001). We model their evolution in a multistate Markov process for proportions of aggregate data and estimate the transition matrix by adopting a Bayesian approach under inequality constraints and Monte Carlo Integration. Our approach uncovers the entire empirical posterior distribution of persistence and transition probabilities, for which statistical inference is readily available. The results show high persistence in unemployment rate in the Anglo-Saxon social club, whilst regarding social expenditures the four identified social clubs converge to two, the Nordic with the Continental club and the Anglo-Saxon with the Southern club. The half life statistics show fast pace across all variables of interest.
INTRODUCTION
Over recent years the European Union (EU) shows strong economic dynamism as depicted by its inclusion among the world's most productive, competitive and innovative economies. Both the single market and the single currency, the euro, have assisted this dynamism and the creation of a more integrated economic area. Yet, if the economy of the EU is compared to the US economy a productivity gap emerges. Attempts to bridge this gap focus mainly on structural reforms. The Lisbon strategy, launched in March 2000, served this purpose, setting a ten-year time table to make the EU the world's 'most dynamic and competitive economy'. Though it proved rather sluggish in the beginning this strategy seems recently to bear some fruits, in particular after its re-launch and refocus towards growth and jobs in 2006. The re-launch recognises that a necessary condition to successfully implementing structural reforms that would enhance economic efficiency and bridge the productivity gap is to raise social welfare and to create jobs, as both are among the basic prerequisites of building strong social consensus in favour of the reforms (European Commission, 2006b ).
However, social welfare presents symptoms of chronic heterogeneity across EU Member-States, raising uncertainties over the final outcome of the Lisbon strategy. This heterogeneity of national social policies on employment and the income distribution has caused some heated discussions among policy makers and economists alike, leading some countries within the EU to call for protectionist measures, including barriers to cross-border trade, labour, and investment flows (European Commission, 2005a) . This was the outcome of a growing scepticism in some countries in EU regarding the recipients of their social policies and their ability to safeguard relatively high and evenly shared living standards among their citizens (see European Commission, 2006b) .
A possible solution, other than resorting to protectionism, would have been to achieve a common understanding, a coordination of national policies across EU that would attempt to bridge the differences in social welfare in EU. For this to happen though a necessary precondition is that a convergence in social welfare takes place across EU Member States. However, given the soft coordination of social policies in Europe convergence may prove a task of high order. In many aspects a common EU social welfare policy would have been a solution, yet this proposition at the present is quite unrealistic that resembles utopia, leaving harmonisation across EU various social welfares as the only realistic option (European Commission, 2006a ). This paper is the first attempt in the literature to investigate integration in social welfare in EU. Moreover, we follow a club analysis that fits the stylised heterogeneity within the EU in terms of social policies (see Bertola, 2006) . To this end our analysis identifies if a process of integration between the various social welfare clubs exists. The notion of the formation of different social systems, mirroring at different social clubs, first appears in the Espring-Andersen (1990), followed by Bertola et al. (2001) . Similarly, we identify four 'social welfare" clubs within the EU-15: the Nordic club, the Continental club, Anglo-Saxon club and last the Southern club.
Our methodology follows Quah (1993) and Mamatzakis and Fousekis (2007) who estimate transition probabilities matrices to describe the migration from a particular social club to any other. To this end, the presence of high transition probabilities would imply a process of integration in terms of social welfare across EU. In case that disaggregate data are available, robust estimation of these probabilities can be trivially performed by calculating the proportion of objects, which migrate from one social club to another. However, it is often the case that these individual transitions cannot be observed or simply are not available to the analyst or policy maker. For example, the variables such as the risk of poverty and social transfers both fall into this category, for which Eurostat provides aggregate data. Yet, a solution could be to model the evolution of poverty risk and social transfers with respect to broad European social clubs using Markov Chains for proportions of aggregate data. Estimation of the transition matrix can be easily performed vias least squares with equality constraints. However, this approach goes back to the work of Miller (1952) , Lee et al (1970) and MacRae (1977) , for which the least squares estimator of the transition probabilities under inequality constraints has unknown distribution, thus preventing statistical testing. In this paper we shall adopt a Bayesian approach as in Christodoulakis (2007) , which utilises Monte Carlo Integration (MCI), proposed by Kloek and van Dijk (1978) and . In this respect our approach uncovers the entire empirical posterior distribution of transition probabilities, for which statistical inference is readily available. Furthermore, the Bayesian MCI approach performs well in cases of very small samples as shown in Christodoulakis (2008) .
The contribution of this paper is, thus, twofold. First, we study process of integration among identified social clubs, using the dynamics of poverty risk, social transfers, employment and unemployment rates through a Markov process and a largely unexplored EU data. Second, we employ a Bayesian estimation method for the transition matrix under inequality constraints within a Monte Carlo Integration, thus uncovering the entire empirical posterior distribution of transition probability matrices.
In what follows, section 2 presents the data and the institutional framework, while section 3 reports the methodological framework. Section 4 presents the empirical results, while section 5 concludes.
DEVELOPMENTS IN THE SOCIAL WELFARE OF EU
The notion of forming different social welfare systems first appears in the Espring-Andersen (1990), followed by Bertola et al. (2001) that identify four different social welfare clubs within the EU-15: the first club includes the Nordic countries, namely Denmark, Finland and Sweden, together with Netherlands that traditionally endorses a generous welfare system accompanied by strong active labour market policies and high unemployment insurance benefits, aiming at full employment. The second club includes Continental counties, which are Austria, Belgium, France and Germany, and it has lower, than the first club, public social expenditures as pensions, health services and unemployment benefits are primarily financed by contributions, while it counts on a centralised wage negotiation system with rigid employment protection legislation to achieve full employment. The third club is based on the Anglo-Saxon model of the UK and Ireland, where public social expenditures and unemployment insurance benefits are low, labour markets are not regulated and there exist little employment protection. Lastly, the club of Southern countries, including Greece, Italy, Portugal and Spain, has the lowest level of public social expenditures as the government is not the main contributor in the social welfare, where family still plays the dominant role.
Given the soft coordination in social welfare policies in Europe, see Bertola (2007) , one need to assess whether process of integration in the national policies takes place. In turn, national governments address the problems associated with income inequality and poverty through measures of poverty risk, unemployment and social transfers. Thus, we opt for those social expenditure transfers to investigate for integration in social welfare in EU. In addition, we employ similar analysis for the employment and unemployment rates. Labour market dynamics are of particular importance for combating poverty and social exclusion. This has been widely recognised in EU by the recent launch of Social Policy Agenda for Europe, (see European Commission, 2005b). The Social Agenda for Europe prioritises the improvement of quality and productivity at work, the strengthening of social cohesion that would attract and retain unemployed in employment, thus raising labour supply.
It also seeks the modernisation of social protection systems.
Given the plurality of social welfare systems in EU, prior to the empirical analysis we need to be able to facilitate cross-country comparisons of social expenditure. Thus, the first step is to adopt a formal definition of the variables of our interest for testing the integration process of social welfare in EU. Based on the definition of OECD social expenditure includes the benefits, which includes also financial contributions, to households and individuals so as to assist their welfare in case of adverse events. This definition is adopted by the Eurostat (see Eurostat, 2006 In this study due to data availability issues we include the following countries:
Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and UK. This group of countries would be referred as EU-15. Then, four social clubs are defined so as to provide an analysis of the underlying distribution dynamics, referring to an evolving crosssectional distribution over time and its persistence and transition characteristics between these clubs.
Diagram 1 shows the cross-sectional average of the social protection benefits transfers as percent of GDP other than in kind for each year of the sample. Average social benefits increased rapidly from 1990 to 1994 but followed a downward trend for a prolonged period of time, from 1993 to 2000. Since 2000 this trend appears to be reversed, but stabilizing at lower level than the one of 1993. Given that it is well evident that income inequality has been increasing over the period considered in this study (see Bertola 2006 and 2007) , the depicted decline of social protection benefits have an impact on income inequality and poverty. It is also worth noting that the period of declining social protection benefits coexisted with the period of the required nominal economic convergence prior to the adoption of the single currency, the euro.
It is, therefore, of interest to examine whether there has been also a convergence in terms of social protection benefits in Europe over this period. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Source: Eurostat.
Diagram 1: Social Protection Benefits (as percent of GDP).
The main objective of the social benefits is to reduce the risk of poverty.
According to the Eurostat classification, the risk of poverty rate is calculated on the basis of the household income received by all household members. Based on this definition the risk of poverty rate refers to the individuals that line in households where equivalised income is bellow the threshold of 60% of the national equivalised median income before and after social transfers. Of course having an income below this 60% threshold is neither a necessary nor a sufficient condition of classifying an individual as being poor, given that is difficult to account all instances that some basic needs in an individual's everyday life are scarce or limited due to income constraints, like access to health, education services. As a result, the Eurostat indicator is referred to as a measure of poverty risk Diagram 2 bellow shows the risk of poverty rate before and after social transfers over the sample period. There exist an apparent strong resilience in both risks of poverty, though without social transfers such as unemployment pay, public assistance, housing allowance or children's allowance, the risk of poverty in the EU-15 would have been 10% higher. Nevertheless, the risk of poverty remains quite substantial after the transfers, above 15 percent of the EU-15 population in 2006, around 44 million people.
Diagram 2: Risks of poverty after and before social transfers.
1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 An analysis of social expenditure and poverty risks should be complemented by the dynamics of labour market. The re-launch of the Lisbon strategy acknowledges the interaction between poverty and employment, aiming at boosting jobs. This perception is also shared by the by many EU citizens. A recent Eurobarometer (2007) survey reports results that show a wide spread opinion among EU citizens that poverty is a widespread problem that affects the majority of people to some extent, whilst citizens believe that in the area where they live one person in ten lives in situations of extreme poverty. It is also of interest to note that, based on the Eurobarometer (2007), long-term unemployment is the most frequently quoted cause of poverty (35%), followed by current work not paying enough (34%) and social benefits or pensions not being high enough (33%).
Thus, we extend our analysis so as to access whether employment and unemployment rates show some similar dynamics with those of social expenditures and poverty risks. A first glance at the employment and unemployment dynamics shows that there exists large variation in the rate of change in unemployment (see Diagram 3), and not that high in the rate of change in employment, underlying the uncertainties and risks attached to labour market developments. Note, for example the pick in the unemployment rate in 2002, the year of the introduction of the euro.
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In the present analysis the variables of our interest are taken as proportions in terms of the four identified social clubs following Espring-Andersen (1990) and Bertola et al. (2001) . These proportions are then represented in changes so as to be able to estimate the underlying distribution dynamics from one social club to another social club, referring to an evolving cross-sectional distribution over time and its persistence and transition characteristics.
BAYESIAN ESTIMATION OF FIRST ORDER MARKOV TRANSITION PROBABILITIES
Given the paucity of disaggregate data, we shall assume that the analyst observes only the sample aggregate proportions of objects in each country club for every time period t. The probability of the joint event that an object z t falls in two different states, s i and s j , in two sequential periods as in Christodoulakis (2007), and it is written as
which recursively yields ( )
The state, s i takes the form of four mutually exclusive country clubs, which are the Nordic (C1), the Continental (C2), the Anglo-Saxon (C3) and the Southern (C3). We are interested in estimating the conditional transition probabilities between social clubs, forming the time homogeneous transition probability matrix P.
The conditional transition probabilities in equation (2) represent the entries of a row in matrix P. The stochastic matrix P will be representative of a stochastic process only if it is associated to a converging generator matrix G, which is ensured if and only if P is diagonal dominant. Therefore, the empirical implementation of the transition probability matrix P is subject to constraints, so its entries should be nonnegative, each row sums to unit and every diagonal element exceeds 0.5.
It is now possible to transform the recursive relation (2) into an empirical model by replacing the unconditional probabilities with observed aggregate proportions j q and adding a random error term u j . Then, the conditional transition probabilities can be treated as unknown parameters β ij and equation (2) can be written as:
where q j,t is the proportion of value or objects in the class j at time t over total value or objects. When a finite time series sample of T observations is available and conditional transition probabilities are properly constrained, equation (3) 
where we have dropped the country club subscript j. We follow van and use a prior that is composed of an uninformative component for Following Kloek and van Dijk (1978) , for any function ( ) .
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THE DISTRIBUTION DYNAMICS
In this section we estimate the transition probability matrices with four states, corresponding to the EU social clubs as described in Bertola (2006) . Our estimation procedure follows the Bayesian approach under inequality contraints, using Monte Carlo Integration (MCI). In this respect we produce the entire empirical posterior distribution for every transition probability within the transition matrix. In Tables 1 to   4 we present the transition matrixes for all data sets as formed by the posterior means, whilst in Tables A1 to A6 in the Appendix we report the full set of statistics for each estimated distribution. Note that the probabilities on the main diagonals show the likelihood of the proportion of the variable under investigation remaining in the same club next period. Now, the upper off-diagonal probabilities show the likelihood of transition to less generous social security systems that could be seen, if the aim is to raise social welfare and thus social expenditure, as a downgrade. Similarly, the lower off-diagonal probabilities show the likelihood of transition to more generous social security systems, an upgrade in this paper.
In detail, Table 1 shows the transition probability matrix for total public social expenditure and social protection benefits as percent of GDP. The elements in the main diagonal are estimates of non-transition probabilities, that is the likelihood of staying in the same club next period. According to the results for total public social expenditure as % of GDP, there is 66 percent probability that the proportional expenditure of club 1 remains the same next year, thus showing persistence that is similar to the one of club 2. For clubs 3 and 4 the relevant non transition probability is lower, 57.6 percent and 57.9 percent respectively, which implies that the proportional public social expenditure carries lower persistence for the less generous social security systems, i.e. the Southern club and the Anglo-Saxon. The off diagonal matrix elements in Table1 are quite substantial in magnitude in the case of transition from club 1 to 2 and 4 (P 12 = 13.6 percent and P 14 = 14.3 percent), from club 2 to 1 (P 21 =16.4 percent), from club 3 to 2 and 4 (P 32 =12.8 percent and P 34 = 19.8 percent), and finally from club 4 to 3 (P 43 = 24.3 percent). Note the pattern in off diagonal elements that emerges as the clubs of the Southern and the Anglo-Saxon appear to exhibit high transition probabilities between them, whilst similar high transition probabilities are observed between the Nordic and Continental clubs. This pattern could be interpreted as essentially a convergence of the four clubs into two that is Nordic with Continental the one club and the Aglo-Saxon with the Southern the other club. Next, if one takes a sub-category of public social expenditure that is social protection benefits as percent of GDP, non transition and transition probabilities draw a similar picture for the convergence into two wider clubs. To enrich our analysis we produce transition probability matrixes for the above variables measured as proportions of million euros and of per capita (see Table   2 ). A strong pattern that concerns the diagonal elements, i.e. the non-transition probabilities, appears on per capita variables, in which the highest value is observed for club 3, whereas all the remaining clubs have similar in magnitude persistence. The picture for the variables in millions is similar to some extent as the non-transition probabilities have little difference between each other, though club 3 remains slightly more persistent than the rest. As far as the off diagonal elements is concerned, in contrast with the variables as percent of GDP, we observe high transition probabilities from clubs with generous social systems (club 1, 2) to less generous ones, whilst the reverse is observed for the least generous clubs (club 4, 3) that tend to improve. In particular, club 1 transits more to club 2, whereas club 2 transits more to club 4. Table 3 reports the transition probability matrix for a key variable in the core of evaluating social policy in EU that is the risk of poverty rate before and after social transfers. The main diagonal shows the probability that the proportion of population remaining within the same risk of poverty rate club. We observe that the persistence of the risk of poverty rate reduces after social transfers only for the generous social systems, in particular for club 1 and less so for club 2. For club 3 and 4, at best the probability of risk of poverty rate remains the same after social transfers. This result verifies the general belief that traditionally socially minded countries are more effective in delivering results in terms of lowering poverty. On the other side, the estimated transition probabilities reveal some interesting dynamics. In particular, after social transfers people in clubs that are more generous have to fear of facing a higher transition probability of getting club 3 and 4 type of poverty. As it turns out, if you are within club 3 (club 4) you face a transition probability after social transfers that improves your odds of facing a risk of poverty of type club 2 (club 3). Table 4 reports the transition probability matrix for the employment and the unemployment rate. It is striking that the persistence in unemployment is higher, 69.3 percent, for club 4 that is the Anglo-Saxon club, characterized by a highly unregulated labor market, in comparison to the persistence for club 1, which includes the Nordic countries with highly regulated labor markets. These dynamics shed light on the importance to convergence in terms of social cohesion policy within EU if poverty traps were to be avoided. The off diagonal elements show that there are exist high transition probabilities from club 3 and club 4 to club 2, whereas club 1 and 2 transit to club 3. For the employment, persistence appears to form two major groups of clubs that is 3, 4, and 1, 2. Transition probabilities show that club 1 goes to club 2 with a 27.1 percent probability, whilst the remaining clubs tend to reach 1 with high transition probabilities. λ is the second eigenvalue of the one-step probability matrix.
Our results are presented in Table 5 . The results show a rather fast pace as half life ranging from 0.93 years in the case of total social expenditure in million euros to 1.37 years in the case of social protection benefits as percent of GDP. It is of interest to note that the half life falls if one uses million of euros rather than percent of GDP, insinuating that the pace of which the actual distribution approaches the steady state is lower if one takes into account also the evolution of GDP, and thus measures the dynamics of expenditures in relative terms rather than in absolute terms. Also, note that the pace of adjustment is higher for poverty risk after social transfers compared to before social transfers, whereas for the labor market the pace for employment is close to the one for unemployment. 
CONCLUSIONS
This paper focuses on the process of integration some key variables of national social welfare policy in EU-15 by estimating the underlying persistence and transition probabilities within four social clubs as defined in Espring-Andersen (1990) and Bertola et al. (2001) . We model the dynamics as a transition probability matrix using
Markov chains and a Bayesian approach under inequality constraints with Monte
Carlo Integration (MCI) for proportions of the aggregate data. In this respect our approach uncovers the entire empirical posterior distribution of transition probabilities.
A striking finding that emerges from the transition probability matrix for social expenditure as percent of GDP is the convergence of the four social clubs into two that is between the Nordic and the Continental club and between the AngloSaxon and the Southern club. The analysis of non transition and transition probabilities for a sub-category of the social expenditure, which is the social protection benefits as percent of GDP, draw a similar picture, finding some evidence of integration dynamics into two wider clubs. For the risk of poverty we observe that the persistence reduces after social transfers only for the generous social systems, in particular for club 1, which includes Nordic countries, and less so for club 2, which includes Continental countries. This result verifies the general belief that traditionally socially minded countries are more effective in delivering results in terms of lowering poverty. High persistence is also observed regarding unemployment in club 4, the Anglo-Saxon club, characterized by a highly unregulated labor market. Lastly, the half life statistics show fast pace across all variables of our interest. 
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